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Development of a Risk Assessment Tool for Emerging Infectious Diseases
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Background: The emergence of new infectious diseases threatens public health, increasing socioeconomic damage, and national
risks. This study aimed to develop an evidence-based risk assessment tool to quickly respond to new infectious diseases.

Methods: The risk elements were extracted by reviewing the risk assessment methods of the World Health Organization, United
States, Europe, United Kingdom, and Germany, and the validity and priority of elements were determined through expert meetings
and Delphi surveys. Then, the scale and level for each risk element were defined and a final score calculation method according to
the risk evaluation result was derived. The developed risk assessment tool was verified using data at the time of domestic

transmission of an emerging infectious disease.

Results: In case of spread of actual infectious diseases, priority is determined based on the criticality of the elements in each area
of transmissibility and severity, from which the weighted score of the risk assessment is derived. Then, the risk score for each element
was calculated by multiplying the average value of the risk evaluation by its weight and the evaluation risk assessment score for the
two areas was calculated. At last, the final score is plotted in a matrix where the x-axis indicates the transmissibility and the y-axis
the severity and plotted on the coordinate plane for time series use.

Conclusion: With respect to transmissibility and severity, this risk assessment method to respond to new and re-emerging infectious
diseases enables rapid and evidence-based evaluation by quantitatively and qualitatively assessing various risk elements.
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Figure 1. Framework development process.
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Table 1. Potential risk elements for infectious disease risk assessment

No. Risk elements Explanation

1 Routes of transmission Identification of disease frequency level in consideration of infection method (droplet infection, airbome infection, contact
infection, zoonotic infection, etc.) and vector type (food, waterbome, air, etc.) [8]

2 RO: basic reproductive number The average number of secondary infections that can be caused by a patient in a fully susceptible population throughout the
period of infection [32,33]

3 Receptor binding and mutation The likelihood of infection depending on the host preference of the virus (e.g., animals or humans) in the disease and the
tissue and cell types (e.g., nasal tissue and cells vs. lung tissue and cells) most suitable for infection [17]

4 No. of new infections Number of new infections of the infectious disease [20,21]

5 Household secondary attack rate Rate of outbreaks due to secondary transmission of infectious diseases within households [19]

6 Proportion of asymptomatic infections  Proportion of people who do not develop symptoms even after the incubation period of the infectious disease has passed [34]

7 Serial interval Time difference between the onset of symptoms of the first infectious disease and the onset of symptoms of the second

infectious disease [35]
8 No. of inbound people from infected Number of all persons who inbound the country from countries infected with the infectious disease

country
9  Case-fatality ratio Proportion of deaths among those diagnosed with the infectious disease [8,21]
10 Susceptible population Proportion of the population vulnerable to the disease (e.g., specific age group, underlying disease) [8,16]

11 No. of negative pressure isolation beds Number of negative pressure isolation beds that can accommodate patients with the disease [21,36]
12 Availability and resistance of therapeutic Confirmation of the development and availability of antiviral drugs the infectious disease [17,18]
agents
13 Availability of vaccine/diagnostic kits Confirmation of the degree of development and availability of vaccines and diagnostic kits for the infectious disease [18]

The concept of risk elements was reconstructed from the cited studies. Modified from Korea Disease Control and Prevention Agency. Development of advanced risk assessment for future
public health crisis. Cheongju: Korea Disease Control and Prevention Agency, 2022 [37].
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Table 2. Validity evaluation results for all risk elements considered

Risk elements Importance Measurability Usefulness Attribution Timeliness
Routes of transmission 44+0.8 42+06 46+0.5 21411 46405
RO: basic reproductive number 47405 3806 47405 3608 46+05
Receptor binding and mutation 34107 2507 3.0:05 1.60.7 2.8+06
No. of new infections 4.2+0.6 39:0.7 41+0.7 42+04 4107
Household secondary attack rate 37405 3411 3407 2907 34+10
Proportion of asymptomatic infections 3.740.7 28+04 3.3:07 26+1.0 3.1:0.7
Serial interval 34405 32406 3307 21406 31407
No. of inbound people from infected country 27407 35410 32409 32406 36+0.5
Case-fatality ratio 47+05 40407 4305 3708 4505
Susceptible population 3.8:0.4 3.6+0.5 3.740.5 2.9:0.7 35:0.9
No. of negative pressure isolation beds 32408 39:07 38:06 3808 32410
Availability and resistance of therapeutic agents 38409 3106 4007 3605 3705
Availability of vaccine/diagnostic kits 4.1+0.6 34405 4.2+0.6 3.9:0.6 38:0.4

Values are presented as meansstandard deviation. Modified from Korea Disease Control and Prevention Agency. Development of advanced risk assessment for future public health crisis.

Cheongju: Korea Disease Control and Prevention Agency; 2022 [37].

Table 3. Risk elements importance ranking and weight by evaluation perspectives

Risk_ elerments Transmissibility Severity

Mean:SD" Rank " Weight™ Mean:SD Rank Weight
Routes of transmission 9.50+0.71 1 0.293 9.30+1.06 1 0.293
RO: basic reproductive number 9.100.74 2 0.193 8.90+0.88 2 0.193
No. of new infections 8.00:0.94 5 0.085 8.40+0.84 5 0.085
Household secondary attack rate 6.63+1.65 9 0.021 6.63+1.71 9 0.021
No. of inbound people from infected country 7.25+1.16 7 0.048 6.60+1.07 10 0.010
Case-fatality ratio 8.60+1.26 3 0.143 8.80+1.48 3 0.143
Susceptible population 7.10£1.37 8 0.034 7.50+1.58 7 0.048
No. of negative pressure isolation beds 6.13:2.42 10 0.010 7.30+1.89 8 0.034
Availability and resistance of therapeutic agents 7.30+1.83 6 0.065 8.10+1.29 6 0.065
Availability of vaccine/diagnostic kits 8.20+1.62 4 0.110 8.60+1.26 4 0.110

Modified from Korea Disease Control and Prevention Agency. Development of advanced risk assessment for future public health crisis. Cheongju: Korea Disease Control and Prevention

Agency; 2022 [37].
SD, standard deviation.

"The meansSD of the values evaluated by experts on the importance of each risk elements. TPriority according to importance mean value (1st to 10th). TWeight value of risk elements

according to priority.
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Transmissibility Low Moderate High
Severity (1-3 point) (47 point) (8-10 point)
LOW. Low Moderate Moderate
(1-3 point)
Moderate
(47 point) Moderate Moderate

Figure 2. Example of risk assessment matrix. Modified from Korea Disease Control and Prevention Agency. Development of advanced risk
assessment for future public health crisis. Cheongju: Korea Disease Control and Prevention Agency; 2022 [37].

10
[T:4.9, S:8.8]
O 188, 585]
Disease Z (21/04/15)
8 [T:6ﬁi7.6] Disease A (21/04/15)
Disease A (21/04/08)
[T:5.6, $:6.6]
6 Disease A (21/04/01)
>
=
p—
(]
>
(<]
wn
4
2
T: Transmissibility score
S: Severity score
0 2 4 6 8 10

Transmissibility

Figure 3. Examples of transmissibility and severity risk levels. If a risk assessment was made for any infectious disease A, trends could be
identified by indicating 1 April 2022 (T 5.6, S 6.6), 8 April 2022 (T 6.7, S 7.6), and 15 April 2022 (T 4.9, S 88). Possible to cope with the
future through the value of the infectious disease Z, which is judged to be similar to the infectious disease A. Modified from Korea Disease
Control and Prevention Agency. Development of advanced risk assessment for future public health crisis. Cheongju: Korea Disease Control
and Prevention Agency; 2022 [37].
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